Alterations in renal endothelial nitric oxide synthase expression by salt diet in angiotensin type-1a receptor gene knockout mice.
The effects of altered dietary salt intake and/or hydralazine-induced hypotension on renal endothelial nitric oxide synthase (eNOS) expression were determined in angiotensin type-1a receptor gene knockout (At1a-/-) and wild-type (At1a+/+) mice. In At1a-/- mice, the levels of renal cortical eNOS mRNA and protein were 5 times and 3.5 times higher, respectively, in the high-salt (4% NaCl) group than in the low-salt group (0.3% NaCl). Systemic BP of the high-salt group (105 +/- 4.4 mmHg) was significantly higher than that of the low-salt group (77.0 +/- 4.7 mmHg). When hydralazine was administered to the mutant mice fed a high-salt diet, BP was reduced to 72.5 +/- 1.3 mmHg, with decreases in the levels of renal eNOS mRNA and protein expression to about half of those found in nontreated group. Consistent with the results for eNOS mRNA and protein expression, nicotinamide adenine dinucleotide phosphate (NADPH) diaphorase activity and eNOS immunoreactivity localized in the endothelium of the renal vasculature changed parallel with the amount of salt intake. In contrast to mutant mice, At1a+/+ mice did not show any changes in renal eNOS expression during the manipulation of salt intake and/or hydralazine-induced hypotension. These results suggest that At1a receptor-mediated inputs play critical roles in maintaining renal vascular eNOS expression and activity during changes in salt-water balance and systemic BP.